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(54) Tilt-scrolling on the sunpad 

(57) Scrolling techniques for computing devices are 
disclosed which respond to the amount of tilt, measured 
against a reference, experienced by a control unit. The 
user set the reference by activating a switch while the 


control unit Is in an orientation selected by the user. 
Once the reference Is set, the direction and rate of scroll- 
ing Is determined by the direction and amount of tilt. The 
control unit may be built into a hand held computing de- 
vice such as the Sun Pad. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to computers and more par- 
ticularly to scrolling information on computers as a func- 
tion of how mucli a liand lield device is tilted. 

Description of Related Art 

When more information is to be displayed to a com- 
puter user than a display can conveniently hold it is 
known to scroll the information to position the informa- 
tion ot interest at any particular moment within the view- 
ing window of a computer or other similar device. Infor- 
mation, such as text, which is one dimensional, is 
scrolled typically vertically. Two dimensional informa- 
tion, such as drawings, 'may require scrolling in both the 
vertical and horizontal directions in ord^rto position the 
viewing window over the desired portion of the drawing 
to be viewed. 

There are four traditional ways of scrolling. The first 
is by direct manipulation of an indicator or "thumb" on a 
scroll bar positioned vertically and/or horizontally on or 
adjacent to the viewing window. The thumb Is manipu- 
lated using a mouse or other pointing device: 

A second method of scrolling includes clicking on 
' graphical elements in a scroll bar {e.^. clicking at some 
point within the trough of the scroll bar or clicking on 
special up/down buttons) to scroll a line or a screenful 
afaTime. r-r^- : 

A third method involves pre^ssing piiiysibal buttons 
on the keybo-ard, such as an uip arrow to move up a line 
and the page up key to move up a screenful; 

Af ourth way of scrolling involves the use of a flicking 
gesture with a pen devk:e to scroll an anibunt indicated 
by the length off flick. 

The Problenfis 

Each 6f the traditional ways of scrolling requires the 
user to interact with specific elements on the screen or 
connected to the computer and are thus less suited for 
a portable computing device, such as the Sunpad™, 
that is typically held by both hands. 

The traditional ways of scrolling are notorious for 
overshodting a' desired position. It is difficult for a user 
to vary the scroll speed using the traditional interaction 
tiBChniques;. [ ; ' ' ' * 

There is thus a need for improving the scrolling 
mechanisms foi* information displays particularly for 
those displays utilizing ha^nd held computing devbes. 

SUMI\flARY OF THE INVENTION 

The present invention provides apparatus, sys- 


tems, processes and computer program products which 
overcome the problems described above. Embodi- 
ments of the invention control scrolling as a function of 
the amount of tilt a computer device experiences with 

s respect to a reference orientation. The reference orien- 
tation is preferably set by storing a particular orientation 
of the device with respect to the horizontal at a point in 
time specified by a user, by, for example, pressing a but- 
ton. The orientation of the device at sufficient intervals 

10 is then compared with the reference orientation to de- 
termine the direction and rate of scrolling. The rate of 
scrolling is controlled as a function of the amount of tilt 
between the orientation of the device and the reference, 
i.e. the rate of scrolling is controlled as a function of the 

IS angle between the device orientation and the reference, 
preferably such that the rate is a function ot the angular 
difference squared. Embodiments are disclosed in 
which tilt In one direction controls a first action and tilt in 
an orthogonal direction controls a different action. 

20 The invention is directed to a method for displaying 
Informatbn on a display of a computing device by scroll- 
ing the information to be displayed as a function of tilt 
of a control elernent with respect to a reference. The ref- 
erence value is preferably set when scrolling is activated 

2S such as by the user pushing a button or by squeezing a 
hand held element. The direction of scrolling Is deter- 
mined by which way the control element is tilted with 
respect to the reference, e.g. up/down or left/right de-. 
pending on whether the direction of tilt with respect to 

30 the reference is up or down, left or right. Tilt in one di- 
rection may control a first action such as scrolling of text 
and tilt in an orthogonal direction controls a different ac- 
tion suchasclmnging a page of text in a viewing window. 
The control element can be either built into the com- 

35 puting device itself or be separate f rorn it. If separate, It 
can be either connected to the computing device or 
linked to the computing device by electromagnetic radi- 
ation. In one preferred fonn of the invention, the com- 
puting device is hand held. 

40 ■ Scrolling preferably includes scrolling at a rate 
which is a function of the angle of tilt squared. For some 
applications it is advantageous to set the rate of scrolling 
in points per second to render the scrolling independent 
of forit size and/or resolution. 

46 The invention is also directed to apparatus for dis- 
playing information on a display, Including a tilt detector, 
a scroll mode selector, a reference store configured to 
save a value of tilt detected by the tilt detector when the 
■ - scroll mode selector is activated and a control device 

so connected to the tilt detector and said display at a rate 

• which I s a function of the difference b etween the output 

of the tilt detector and the value of tilt stored in said ref- 
erence store. Information to be displayed can be re- 
ceived In a number of ways such as from a disk control- 

ss ler over a bus or from a communications controller over 
a communications link. 
- The invention can be incorporated into a timepiece 
and used to scroll menu options and to select and acti- 
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vate time piece functions. Alternatively, the invention 
can be incorporated into an item ot user wearable ap- 
parel and linked to said display over a electromagnetic 
or infra-red communications link. 

The invention is also directed to a computer system s 
in which a plurality of computers are linked togiather, 
such as over a network in which at least one of the com- 
puters is configured to scroll information at a rate which 
is a function of tilt of a control element with respect to a 
reference. 

The invention . is also directed to a computer pro- 
gram product for displaying information on a display of 
a computing device having a tilt sensor, including a com- 
puter readable memory medium and a corrputer pro- 
gram, stored on the medium, iricluding program steps 
for storing at least one Initial output ot said tilt sensor 
when a scroll function is activated, program steps for 
calculating a difference between at least one output of 
said tilt sensor and a scrolling of inf onmation on said dis- 
play at a rate which is a function, of said difference. 

Still other objects and advantages of the present in- 
vention will become readily apparent to those skilled in 
the art from the following detailed description, wherein 
only the pref ered embodlmen:t of the invention is shown 
and described, simply by way of illustration of the best 
mode contemplated of carrying out the invention. As will 
be realized, the invention is capable of other and differ- 
ent embodiments, and its several details are capable of 
modifications in various obvious respects, all without de- 
parting from the invention. Accordingly, the drawing and 
description are to be regarded as illustrative In nature, 
and not as restricti ve. - • ; • 

BRIEF DESCRIP-nON OF DRAWINGS . 

The objects, features and advantages of the system 
of the present invention will be apparent from the follow- 
ing description in which: 

Figure 1 A is an illustration of a hand held comput- 
ing device. ' . r - , . 

Figure IB illustrates a block diagram of the. com- 
puter of Figure 1 A in accordance with the invention. 

Figure 1C illustrates an exemplary memory medi- 
um containing a program usable with the computer of 
Figure 1 A. 

Figure 2 is an iltustrationjof a person using the de- 
vice of Figure 1. 

Figure 3 is a block diagram of text display appara- 
tus and functions in accordance with the invention. 

Rgure 4 is a flow chart of .scrolling software in ac- 
cordance-AVith the irwention. 

Figure 5 is aflow chart of a scroll up/down (left/right; 
prior-page/next-page) software routine depicted in Fig- 
ure 4. 

Figure 6 illustrates a desk top computer with a tilt 
sensor and scroll control built Into a hand held control 
device. 

Figure 7 is an illustration of a exemplary timepiece 


with scroll control of the invention built-in. 

Figure 8 is an exemplary menu hierarchy of a time- 
piece illustrated in Figure 7. 

Figure 9 is an illustration of an item of user weara- 
ble apparel with built-in and scroll control device. 

Figure 10 illustrates a viewing window which can 
. be scrolled over a large two dimensional document such 
as a map. 

Figure 1 1 illustrates the use of hand held computing 
devices In a network environment. 


The detailed descriptions which follow may be pre- 
sented in terms of program procedures executed on a 
computer or network of computers. These procedural 
descriptions and representations are the means used 
by those skilled In the art to most effectively convey the 
substance of their work to .others skilled in the art. 

A procedure is here, and generally, conceived to be 
a self-consistent sequence of steps leading to a desired 
result. These steps are those requiring physical manip- 
ulations of physical quantities. Usually, though not nec- 
essarily, these quantities take the form of electrical or 
magnetic signals capable of being stored, transferred, ' 
combined, compared, and othenvise manipulated. It 
proves convenient at times, principally for reasons of 
common usage, to referto these sjgnals as bits, values, 
elements, symbols, characters. terms, nurnbers, or the" 
like. It should be noted, however, that all of these and 
similar terms are to be associated with the appropriate 
physical quantities and are merely con venient labels ap- 
Tplied to.these quantities.. 

: Further, the manipulations perforrned are. often re- 
ferred;to irt temris, such as adding or cbmparfng, which 
are commonly associated with mental operations per- 
formed by a human operator. No such capability of a' 
human operator is necessary, or desirable in most cas- 
es, in any of the operations described herein which form 
part of the present Invention; the operatloris are ma- 
chine operations. Useful machines for performing the 
operatipn of the present invention include general pur- 
pose digital computers or similar devices. 

The present invention also relates to apparatus for 
performing these operations. This apparatus may be 
specially constructed for the required purpose or it may 
comprise a general purpose computer as selectively ac- 
tivated or reconfigured by a computer program stored 
in the computer. The procedures presented herein are 
not inherently related to a particular computer or other 
-apparatus^Various.generaLpurpose-machin es.may.be 
used with programs written in accordance with the 
teachings herein, or it may prove more convenient to 
construct more specialized apparatus to perform the re- 
quired method steps. The required structure for a variety 
of these machines will appear from the description giv- 


NOTATIONS AND NOMENCLATURE 

IS 
20 
25 
30 
3S 
40 
45 
60 


3 


EP 0 805 389 A2 


DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figure 1 A is an lllustratton of a hand held comput- 
ing device (100) in accordance with the invention. Com- 
puting device 100 has a display screen 110 for display- 
ing the information to the user. A computer device has 
a n umber of control buttons 1 20 for actuating the varbus 
control functions within the capability of the computing 
device. The computing device may be equipped option- 
ally with one or more disk drives 1 30. which may accom- 
modate either floppy disks, CD Poms or other memory 
media. On either side of the display screen 110 are 
switches 140 which are preferably pressure sensitive 
switches designed so that under nomr^al gripping pres- 
sures, the switch will not activate. However, when one 
or the other, or both switches 140 are squeezed by an 
amount which exceeds a threshold pressure, contact 
will be made between.the switch elements to activate 
control of the scrolling function. Switches 140 are locat- 
ed in the areas normally used for gripping of the hand 
. held device when in USB. . , 

Figure 2 is an illustration of a persori using.the de- 
vice of Figure 1 and depicts the nrianner in which the 
hand held device might be gripped. . 

Referring again to Figure 1 A, a tilt sensor 150 is 
maintained within the housing of the hand held comput- 
ing device 100. A number of devices are suitable for de- 
tecting the orientatkMi of the device with respect to hor- 
: izontal. Digital levels, for example, are well known in the 
art and provide a digital output indicative of the amount 
of tilt experienced by the device with respect to horizon- 
tal. Tilt s ensor 1 50 sho wn in F igure 1 Ais optionally com- 
prised of two orthogonal tilt detectors, each detectirig tit^^^ 
in a respectEve dimension. - 

An alternative f omn of tiit sensor is a Pqlhemus de- 
vice which is a low latency 3D motion tracking and dig- 
itizing device which tracks the orientation of the device 
in which it is mounted in 6 degrees of freedom, namely, 
X, Y, Z roll, pitch and yaw Polhemus devices are man- 
ufactured by Polhenrius Incorporated of Colchester. Ver- 
mont, 

Figure 1 B illustrates a block diagram of the intemal 
hardware of the computer of Figure 1 A. A bus 150 
serves as the main Information highway interconnecting 
the other components of the computer. CPU 155 is the 
central processing unit of the system, performing calcu- 
lations and logic operations required to execute a pro- 
granri. Read only memory (160) and randwn access 
memory (165) constitute the nnain memory of the com- 
puter. Disk controller 170 interfaces one pr rriore disk 
drjvesloihe-systemJ)usJ50Jriiesedislcdr^^^ 
floppy disk drives, such as 173, interna) or external hard 
drives, such as 172, or CD ROM.or DVD .(Digital Video 
Disks) drives such as-171. A display Interface 175 inter- 
faces display 120 and pennits information from tiie bus 
to be displayed on the display. Communications with ex- 
ternal devices can occur over communications port 185. 
A keyboard or keypad is shown sharing, interface 145 


with tilt sensor(s) 1 90 and scroll activate switch(es) 1 40. 

Figure 1C illustrates an exemplary memory medi- 
um whicli can be used with drives such as 1 73 in Figure 
1 B or 1 1 0A in Figure 1 A. Typically, memory media such 
5 as a floppy disk, or a CD ROM, or a Digital Video Disk 
will contain, inter aM, one or more computer program- 
ming or routing to enable the computer to perform its 
infonmation displaying functions. 

Figure 3 is a block diagram of text display appana- 
ge tus and functions in accordance with the invention. The 
management and control of the display of text in the 
viewing window of a display device 310 is well known in 
the art. A CRT 310, video RAM 320, font generator 330, 
text buffer 340 and text display control 350 are exem- 
^5 plary of prior art display systems. The image shown on 
display CRT 3 is generated by mapping values stored 
in a . video RAM 320 to respective pixels on the CRT 
When displaying text, the representation of text, typical- 
ly in an ASCII fomri, is converted into a bit map repre- 
20 sentation of the text character utilizing a font generator 
330. The bit map of the character being generated by 
. , the font generator 330 is placed at the appropriate loca- 
, tion In the video RAM in association with other charac- 
ters to iorm the pixel patterns for the display of the char- 
25 acters on the CRT. The font generator is supplied with 
characters from, typically, a text buffer 340 which stores 
blocks pf data whteh can be retrieved as needed or as 
a rieed Is interpreted. The text buffer provides individual 
characters or lines of characters wlien new lines of text 
30 are to be placed in the viewing vyindowat eltherthe top 
or bottom of the screen as scrolling occurs. The scrolling 
— .^ ""crion for text In volving. In the one dirhensional exam- 
ple, moving sonrie existing characters^fFdm inside the 
viewing window to outside and writing new characters 
55 to take the place of those which have scrolled off the 
screen at the other end of the screen. Typically, text buff- 
^ , er 340 is loaded with text retrieved in bulk from memory 
under control of text display control 350. 

In Figure 3, itenris 355, 360, 365, 370, and 375 rep- 
40 resent an interface to dontrolling software disclosed In 
, Figures 4 and 5, In block 355, represents an indication 
of scroll rate. Scroll rate is essentially howfast tiie image 
. currently being displayed on the CRT is moved up or 
down the screen. Scroll rate can be measured in lines 
45 of video RAM per second, in lines of text per second, or, 
preferably, in points per second. ■Points" are a measure 
of size of a particular font. Large fonts (e.g. 28 point 
.; type) have larger character sizes, than smaller fonts (e. 

g. 8 point type). By controlling the rate of scrolling of text 
50 to a value in points per second, the rate of scrolling will 
-_^e-uniformj:egardJess„QfJhejsizejafJDJitjjrUh^^ 


For non-textual material, scrolling is preferably meas- 
ured in lines or columns , of video RAM per second. 
Items 360 and 365 are symbolically depicted as flip 
55 flops, each of which control a respective direction of 
scrolling. When scrolling is to cease, the flip flops are 
reset. The flip flop functionality Is preferably implement- 
ed as bits of a register. Fiesetting can be accomplished 
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by clearing the bits and setting by setting the bits. Items 
370 and 375 control either pagination br left Hght scroll- 
ing. When controlling paginatbn, a request for the prior 
page or the next page will normally result in a get text 
request to memory which text will then be loaded into 
the text buffer, and the appropriate portion of the text 
displayed on video RAM 320. 

Altematlvety, items 320 and 375 can control left and 
right scrolling. When displaying text, it is preferred to uti- 
lize these controls for pagination. When displaying other 
kinds of documents, these will be utilized to move the 
display window in a direction orthogonal to the up and 
down scrolling of items 360 and 365. 

Figure 4 is a flow chart of scrolling software in ac- 
cordance with the invention. In Figure 4, a check is 
made to determine if a scroll switch (140 of Figure 1 A) 
is activated (410). If it is not. monitoring of the scroll 
switch continues periodically via the loop passing 
through item 41 5. Item 41 5 defines a wait tnten^ai before 
checking the switch again. By varying the* amount of 
wait, the frequency with which the stete of switches are 
sampled can be controlled. If a scrolfswitch is activated, 
the value of the reference orientation or orientations at 
the instant of the activation of the switch Is detected are 
stored to form a reference level (420). 

If , in a particular computing device, tilt is measured 
in only one dimension, then one of blocks 430 and 435 
may be omitted. Blocks 430 and 435 are each imple- 
mented as disclosed more specifically in Figure 5. 
When scrolling has been compliated/the user will re- 
lease the 6witch(6) 140 of Figure 1 A. When the switch 
Is released, scrollin g is rese t (Rgure 3) and themonl- 
toring of scroll switch resumes (410) . If the switch has 
not been released, the scrolling routines described with 
respect to Figure 5 continue. 

Figure 5 is aflow chart of a scroll iJp/down (left/right; 
prior-page/next-page) software routine shown in Figure 
4. The output of the tilt sensor for the particular dimen- 
sion being controlled is sampled at step 5'10. The output 
of the tilt sensor is subtracted from the reference level 
(s) stored at step 420 of Figure 4. If there is no differ- 
ence, the process loops back to the start of the routine. 
If the difference is iri one direction, say a positive direc- 
tion, the magnitude of the angular difference between 
the reference level and the output of the tilt sensor is 
utilized to set a value for scrojiing rate, preferably pro- 
portional to (530), where ever^X is the magnitude of 
the angular difference. The direction of scroll is then set 
(540). The semantics associated with setting scroll 
could! for example, be either "scroll up", ■prior-page", or 
"6crolMeft^ependln'g-on-how^e-system-is-being4m=- 
plemented. 

If the difference between the output of the tilt sensor 
and the reference level is negative, then branch 530', 
540* is followed. 530' and 540' correspond respectively 
to blocks 530 and 540 and function the same except that 
they are triggered by a negative result of the subtraction 
operation of block 520. Note that the control of either 


branch is the same and the actual direction of scrolling 
for each of those branches is somewhat arbitrary. For 
example, the meaning associated with 540' could easily 
be switched with the meanings for block 540 without 
s changing the invention. Similarly, the meaning of a pos- 
itive difference and a negative difference Is also arbi- 
trary. 

The value K in blocks 530 and 530' is just a propor- 
tionality constant. For consistency of mathematics, K is 
assumed to have a positive value. 

Figure 6 illustrates a desk top computer with a tilt 
sensor, (riot visible) and scroll control 640 built into a 
hand held control device. 

Figure 6 Illustrates a computer of a type suitable for 
carrying out the invention. Viewed extemally in Figure 
6, a computer system has a central processing unit 600 
having disk drives 610A and 610B. Disk drive indica- 
tions 61 OA and 61 OB are merely symbolic of a number 
of disk drives which might be accommodated by the 
computer system, typically, these would include a flop- 
py disk drive such as 61 OA, a liard disk drive (not shown 
extemally) and a CD ROM drive indicated by slot 61 OB. 
The number and type of drives varies, typically, with dif- 
ferent corr^uter configurations. The computer has the 
display 620 upon which information is displayed. A key- 
board 630 and a mouse are typically also available. 
■ ' ' In this ernbodiment, a hand held unit has tilt sensor 
(s) built in and has a scroll activate switch 640 used as 
before. The hand held units functions could be incorpo- 
rated within a standard mouse. Preferably, the computer 
illustrated in Rgure 6A is a SPARC *wori<station from 
Sun Micrbsystems, Inc. ' _ 

Figure 7 is an illustration of a timejaiece with scroll 
control of the invention built in. the time piece has a 
disliDlay screen 710i a scroll switch 740, and one or more 
additional functions 745, such as an enter function. One 
of the problems associated with multi-function tirne piec- 
es is that the user ihteriace is so complex that it is difficult 
\o remerribef how to perform' the'f unctions. 

Figure 8 shows an exemplary functional hierarchy 
used with the time piece. The time piece has a number 
of high level functions such as display time, set time, set 
date, stop watch and the like. There may be a number 
of subf unctions within each of the high level functions. 

• The invention can be utilized in the context of a 
menu or functional hierarchy to facilitate navigatbn of 
the functionality by activating the scroll function key 740 
of Figure 7* and then scrolling until a desired function Is 
displayed. Sub-functions can be activated within a func- 
tion by scrolling in an orthogonal direction and even val- 
■iie-selections can be selected in that manner.-Thus, a 
very complicated user interface can be navigated by 
simple and intuitive scrolling. 

Figure 9 is an illustration of a user wearable and 
scroll control device in accordance with the invention. A 
set of eyeglasses 910 Is Illustrated. A scroll activation 
switch 940 functions iri the same way that switch 140 of 
Figure 1 A functions. The scrolling sensors built into the 
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eyeglasses would not be connected to a computer using 
a cable for obvious reasons. Rather, the scroll sensor 
would be linked to the computer using either Infrared, 
optical, radio, or similar electromagnetic link. Thus, once 
activated by depressing switch 940, scrolling of the in- s 
formation on the display window of a computer device 
to which the eyeglasses are linked would be a function 
of tilt of the head on which the glasses were positioned. 

Figure 10 illustrates a viewing window which can 
be scrolled over a large two dimensional document such "^o 
as a map 1010. An entire document may require many 
more pixels than can be displayed upon a single CRT 
The portion of the document then to be viewed on the 
CRT is then a function of the number, of pixels in the 
viewing port or viewing window. The movement in two is 
dimensions Is a stralghtfonward analog to movement us- 
ing single dimension text. Buffer memory is extended to 
two dimensions and scrolling occurs either in one direc- 
tion or in an orthogonal direction. Thus, the view port 
1 020 can be moved over the surface of the larger doc- 20 
ument 1010 as desired. As is known in the art. a variety 
of scaling functions can occur so that the amount of ma- 
terial compressed into a viewing window can be varied 
to permit changes in perspective. 

Figure 11 illustrates the use of hand held computing 2S 
devices as shown in Figure 1 A in systems and network 
environments. The hand held computing devbe of Fig- 
ure 1A, illustrated as items 1110 in Figure 11, can be 
linked to an individual PC 1120. It can also be linked to 
wide area networks such as the Internet, either directly 30 
or a wireless cellular telephone link, or by way of a dial 
u p co nnection over a related pe rsonal computing device 
1120. In a local area networir¥n\^onmenf 112 " 
number of work stations 1150, one or more hosts, 1140, 
and/or one or more servers 1130 can be connected to 3S 
the local area network. A user using hand held comput- 
ing device 1110 can be Iriked either via a wireless inter- 
face 1150 or via a wireless link to workstation 1150*. 
Gateway connections to wide area networks can occur 
over sender 1130. One or more host computers, 1140, 40 
may also reside on the local area network. Hand held 
computing devices 1110 can access the host over wire- 
less links, thus sending as terminals to the host 

There is thus disclosed, apparatus, methods, sys- 
tems and computer program products which utilize the 
tilt scrolling techniques of the irivention to overcome the 
problenns of the prior art and to facilitate an improved 
and easy to use interface through computing devices. 

In this disclosure, there is shown and described only 
the preferred embodiment of the invention, but, as afore- so 
-inentionedr-it-is-to43e-underetood4bat4he-inv^ntioa.ls 


Claims 

1. A method for displaying information on a display of 
a computing device, comprising the step of: 

a. providing an element for performing the 
step of scrolling said infonrnation as a function of tilt 
of a control element respect to a reference. 

2. The method of claim 1 in which the control element 
is part of the computing device. 

3. The method of claim 1 in which the control element 
is separate fronni the computjng device. 

4. The method of claim 3 in which the control element 
is cpnnected to the confuting device. 

5. The method of claim 3 in which the control element 
is linked to the computing device by electromagnet- 
ic radiation. 

6. The method of claim 1 in which the computing de- 
vfce is hand hekJ, 

7. The method of claim 1 in which the step of scrolling 
includes scrolling at a rate which is a function of the 
amount of tilt 

8. The method of claim 7 in which said rate is in points 
per second. 

9. The method of claim 7 In which said rate Is a func- 


tion of an angle squared; said angle being the angle 
between said reference and a current value of tilt. 

10. The method of claim 1 in which the direction of 
scrolling is specified by the direction of tilt with re- 
spect to the refeirence. 

11. The method of clairn 1 in Which the reference is set 
by user action. 

12. The method of claim 11 in which the user action Is 
pressing a button. 

13. The method of claim 11 in which the user action is 
. . squeezing a hand held element. 

14. The method of claim 1 in which tilt in one direction 
controls a first action and tilt in an orthogonal direc- 

tioP-COQtfi3Js-a different actio n 


capable of use in various other combinations and envi- 
ronments and is capable of changes or modificatbns 
within the scope of the inventive concept as expressed 
herein. ss 


15. The metliod of claim 14. in vvhich tilt in one direction 
controls scrolling of text and tilt in an orthogonal di- 
rection control a page change. 


16. A method for displaying information on a display of 
a computing device, comprising the step of: 
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a. providing an element for perlorming the 
step of scrolling said information at a rate defined 
in points per second so that scrolling rate is resolu- 
tion independent. 

17. Apparatus for displaying informatbh on a display, 
comprising: 

a. a tilt detector; 

b. a scroll mode selector; 

c. a reference store configured to save a value 
of tilt detected by said tOt detector when the 
scroll mode selector is activated; and 

d. a control device connected to said tilt detec- 
tor and said reference store and configured to 
scroll said Information oh said display at a rate 
which is a function of the difference between 
the output of the titt detector and the value of 
tilt stored in said reference store. 

18. Apparatus of claim 17 in which said information is 
stored on a memory medium and. said control de- 
vice includes a controller for retrieving at least por- 
tions . of said Infomnatlon tor display. 

19. Apparatus of claim 17 in which said information is 
stored on a server connected to a network and said 
control device is a computer which includes a com- 
munications controller for retneying at least portions 
of said information for display. 


function is activated; 

program steps for calculating a difference be- 
tween at least one output of said tilt sensor and 
a corresponding initial output, and program 
s steps for controlling scrolling of information on 

said display at a rate which is a function of said 
difference. 

24. A method of scrolling displayed information char- 
to acterl«ed hy controlling the scrolling in accordance 

with ah tncllhatlon detenmined by a tilt detector 

25. Apparatus for controlling scrolling displayed infor- 
mation characterised by atitt detector and means 

IS operative to control the scrolling as a function of the 
tilt detected by the detector. 
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20. Apparatus of c laim 17 in which said c ontrol d evice 
Is a timepiece controller and saiid information is 
menu information for selecting and aictivating time- 
piece functions. . 

21. Apparatus of claim 17 in which at least said tilt de- 
tector and scroll mode selector are mounted on an 
item of user wearable apparel and linked to said dis- 
play over an electromagnetic comnriunjcations link. 


35 


40 


22. A computer system comprising: 


a. a network, 

b. one or more computers connected to said 
network, at least one bf^which is configured to 
scroll information at a rate which is a function 
of tilt of a control element with respect to a ref- 
erence. 

23r-A^omputerpr6gFam-pFoduet>for-dispIaying informa- 
tion on a display of a computing device having a titt 
sensor, comprising: 

a computer readable memory medium; and 
a computer program, stored on said medium, 
including program steps for storing at least one 
initial output of said tilt sensor when a scroll 


4S 


so 


55 


7 


EP 0 805 389 A2 



Figure 1A 


' EP 0 805 389 A2 



KEYBOARD 


SCROLL 
ACTIVATE i^^^^ 


. TILT 
SENSOR(S) 


190 


INTERFACE 


ISO 

i 


•145 


120 

i 


DISPLAY 


175 


DISPLAY 
INTERFACE 


170 


DISK 
CONTROLLER 


CD 
ROM 



HARD 


DRIVE 


171 


FLOPPY 
DRIVE 


•173 



185 


COMMUNICATIONS 
PORT 


Figure 1 B 


EP0805 389A2 




Figure 1 C 


10 



11 


EP 0 805 389 A2 


f 


GET TEXT 


TEXriN 


340 

i 


TEXT 
BUFFER 


330 

! 

FONT 
GENERATOR 



DISPLAY 
CONTROL 


-355- 

i 


SCROLL 
RATE 


-SCROLL 
3«0 DOWN 


\ 


SCROLL. 


.UP 


PRIOR 
PAGE 


Hdown fup i-^ 1-^ L?^, 
. I — -. — LscRoa f N 


NEXT 
PAGE 


SCROa f N 
RESET, 370 375 


12 


EP 0 805 389 A2 


BEGIN 


»5- 


445- 


WAIT 


SCROLL SWITCH ACTIVATED 


1 


-410 


STORE REFERENCE LEVEL(S) 


-420 


SCROLL 
LEFT/RIGHT 
CONTROL 
ROUTINE 
(FIGURE 5) ^ 


-435 


SCROLL 
UP/DOWN 
CONTROL 
ROUTINE 
(FIGURE 5) 


WAIT 


<5) 


SWITCH RELEASED? 


RESET 
SCROLL 


-440 


-450 


Figure 4 


EP 0 805 389 A2 


© 


SAMPLE OUTPUT OF 
TILT SENSOR 


■510 


SUBTRACT OUTPUT 
FROM REFERENCE LEVEL 



SET RATE 


SETSCROUUP 
(PRIOR PAGE OR 
SCROU LEFT) 


■520 



•530 


-540 


SET RATE 
=KX' 


-530' 


SETSCROUTDOVtnr 
(NEXT PAGE OR 
SCROU RIGHT) 


-540' 


© 


Figure 5 


14 


' EP 0 805 389 A2 



EP 0 805 Sei^ A2 


710 



Figure 7 


16 


EP0 80S 389 A2 


DISPLAY TIME 


SET TIME 


SET HOUR 1 

< 2 

SET MINUTE ' 

4 


SET DATE 

SETMONTH 
DAY 
YEAR 
STOPWATCH 
RESET 
LAP 


Figure 8 


17 



18 


•I 

4 


"^EP 0 805 389 A2 


\ 



1010 


19 


EP 0 805 389 A2 


1110 .1110 1110 

i i i 
□ □ □ 



Figure 1 1 


20 


